This study was conducted to find out the sensibility reaction and importance with the visual element of indoor foliage plants in the survey of 216 participants. The eight kinds of leaf display plants were purchased and presented on white pot. The eight kinds of plant were included in '50 varieties of indoor foliage plants' announced by NASA and also easy to manage. The correlation between sensibility reaction, importance, loyalty to foliage plants and the expectation of therapeutic effect was investigated and analyzed by preference and Semantic Differential Scaling. Among importance factors of indoor foliage plant, the environmental, esthetic and emotional relaxation were high and the environmental and emotional relaxation were treated as important factors to age 40s or over especially. The result on the correlation between the expectation of therapeutic effect and, importance and loyalty of indoor foliage plant showed that the 'emotional relaxation' and 'increasing natural healing power of body' were correlated highest. In addition, significant correlation was shown statistically in five questions of expectation of therapeutic effect and loyalty. Especially, high correlation was shown in expectation of psychological stability effect of indoor foliage plant and working in an office where the indoor landscaping is created well. Significant differences were shown statistically with the emotional reactions between eight plants and "Comfortable", "Pleasant", "Calm", "Bright", and "Sharp" were representative emotional reactions to plants. Anthurium andraeanum cv. was the most preferred out of eight plants and Spathiphyllum spp.> Ficus benjamina > Dypsis lutescens > Dracaena marginata > Rhapis excelsa > Hedera helix > Aglaonema commutatum was the order after. The most preferred leaf color of foliage plants was green. Recently, the environmental factors such as micro dust, stress and depression has been magnified and the stress relief, emotional relaxation and psychological stability effects of indoor foliage plants support the usefulness of them.
Introduction
Humans born into nature are attracted to natural elements (Wilson, 2001) . The more chances people have to see leaves of plants in nature (Kaplan and Kaplan, 1989) , that is, the more people are visually exposed to natural environments such as plants, the more positive meanings they can find from natural elements, and the more positive experiences such as mindfulness and immersion they can experience, which was reported to restore their attention restoration ability and to result in recovery and therapy effects in other areas (Lee, 2014) . Seeing indoor plants in artificially created indoor spaces gives not only environmental effects, but also emotional effects such as psychological stability and stress relief (Kwak, 2004; Lee, 2006) . In addition, people who have more chances to look at natural plant leaves in daily life can restore their directed attention and experience their positive effects on emotional stability (Lee, 2006; Lee, 2007a) . Moreover, even when people watch videos in which many natural elements frequently appear, without directly looking at real plants, they were found to recover from stress more quickly than when they watch videos of urban environments without any scene with plants (Parsons et al., 1998) . In order to realize positive psychological interventions through natural environments, it is highly recommended to increase the frequency of contacting natural environments by utilize those that people can easily access in daily life (Lee, 2014) . In addition, activities using plants psychologically give a sense of satisfaction, increase the level of concentration, creativeness and interest in and understanding of plants, and thus give a positive impact to people (Kim, 2001 ). Horticultural plants reduce the level of stress and maintain emotional stability (Kaplan, 2001) , and they are also effective for psychological therapy (Ulrich, 1984) . Creating natural environments utilizing horticultural plants can contribute to reducing the level of fine dust in Korea, significantly higher than other major cities in advanced countries (Ministry of Environment, 2016) .
The level of fine dust (PM10) including yellow dust in Seoul, Korea is 1.5 times higher than that in LA, the United States, and 2 times higher than Paris, France and London, the United Kingdom, as of 2014, resulting in continuous environmental pollution (Ministry of Environment, 2016) . According to a recent study conducted by a research team of the Medical School of Seoul National University, the correlation between air pollution and suicide rate was examined by analyzing the data of 265,746 adults collected by the National Health Insurance Service from 2002 to 2013, fine dust was found to have the strongest correlation with suicide rate among various air pollutants including fine dust, nitrogen dioxide and sulfur dioxide ("Micro dust increases", 2018). Air pollutants that are inhaled through respiratory organs activate cytokine proteins that cause inflammatory reactions in the body, which in turn results in systematic inflammatory responses and oxidative stress. As these factors are likely to cause psychological problems and increase the risk of attempting suicide, air pollution causes physical diseases, and also have a negative impact on mental health ("Micro dust increases", 2018; "Micro dust could be", 2018). In particular, continuous air pollution accelerates the production of stress hormones and negatively affect the metabolism of serotonin, increasing the risk of attempting suicide (Shin, 2015) . The suicide rate for Korean people (per 100,000 persons per year) was 25.6 in 2016, over 2 times higher than the average suicide rate (12.1 persons) in OECD in 2017, showing the highest suicide rate among the OECD countries (Ministry of Health & Welfare, 2018) .
As the importance of environment and psychological stability has been highlighted, people tend to spend most of their time in indoor spaces blocked from the outside, and thus areas such as improving the environment of indoor spaces and psychological and emotional stability have emerged as important research areas. Against this backdrop, this study aimed to analyze the correlation between people's awareness of indoor foliage plants and their psychological effects in modern society pursuing wellness, to improve the utilization of indoor foliage plants, and to confirm their usefulness in improving psychological effects such as stress relief and improved stability. By doing so, people's access to indoor foliage plants can be increased and information that is useful to promote mental health can be suggested in this study.
Research Methods
Criteria for selecting indoor foliage plants for assessing emotional images and preference In order to assess subjects' emotional reactions to and preference for the visual elements of indoor foliage plants, eight plants that can be easily grown and of which leaves have ornamental values were selected from the list of the '50 plants that clean the air' announced by the National Aeronautics and Space Administration (NASA) of the United States (Song, 2015) (Fig. 1) . The selected indoor foliage plants were purchased and planted in a white plastic pot (∅25 × H18 ± 5 cm)
for a questionnaire survey. The growth conditions of the purchased plants were very good, and their plant height and volume are as shown in Table 1 . As a part of research on air purification for the completely sealed environment of spacecrafts in space, NASA tested the air purifying effects of plants that were known to be effective to purify the air based on 4 criteria, including their capacity of reducing volatile chemicals, transpiration rate, convenience in growing and maintaining plants and adaptability to harmful insects. expectations on the therapeutic effects of indoor foliage plants were assessed with 5 questions using Likert 4-point scale (1 point: extremely not, 4 points: extremely so) (Jang et al., 2015 (Jang et al., , 2017 Kim, 2012) to analyze the correlation between the importance of and loyalty towards plants. Loyalty is defined as the level of consumers' positive feelings towards products or services (Dick and Basu, 1994) that are measured based on consumers' intention of purchase and behaviors (Lee, 2003) . The scale of consumers' loyalty developed by Gremler (1995) was revised according to the circumstances of indoor foliage plants (Jang et al., 2011 (Jang et al., , 2017 . It was assessed with a total of 5 questions using Likert 5-point scale (Zeisel, 1981) . The reliability of the 5-question measurement tool for loyalty used in this study was Cronbach's α=0.776.
General characteristics of respondents

Awareness of the importance of indoor foliage plants
Subjects' awareness of the importance of indoor foliage plants was assessed based on relevant literature (Kwak, 2004) , and measurement tools of which Cronbach's α is higher than 0.6-0.7 are recognized to be highly reliable (Lee, 2008) . In this study, the six criteria (composed of 22 questions) for measuring the awareness of importance (Cronbach's α=0.882) used by Jang et al. (2011) were used in this study, and subjects were instructed to answer each question using Likert 5-point scale. The reliability level of the 6 criteria used in this study was Cronbach's α=0.666. The six criteria were composed as follows: Factor 1, emotional relaxation such as feeling stable and relaxed through plants; Factor 2, closedness such as feeling confined due to excessively high green coverages or laid-out plants that block out light; Factor 3, aesthetic that create comfortable atmospheres; Factor 4, naturalness that creates natural spaces such as forests and gives a sense of seasons by laying out plants; Factor 5, differentiation through plants'unique natural scents and colors; and Factor 6, environmental effects such as pleasant spaces and cir conditioning (Jang et al., 2011) .
Measuring emotional words using Semantic Differential (SD) method
The Semantic Differential (SD) method is widely used to quantify landscapes depending on subjective tastes and preference based on the correlation between emotional adjectives and emotional factors that are identified through factor analysis (Kim, 2012; Park, 2010; Jang et al., 2011) . The emotions that respondents felt when they looked at the images of plants were measured using adjectives used in assessing landscapes (Im, 2009 ) and 14 pairs of emotional words associated with plants using the SD scale suggested by Osgood et al. (1957) (Jang, 2013; Jang et al., 2011 Jang et al., , 2015 Kim, 2009; Lee, 2006) . Actual plants were directly shown to respondents and 14 pairs of emotional words were suggested to them. Each of the suggested emotional adjectives was divided into 5 grades, and respondents were instructed to choose one grade that is the closest to their emotion that they felt when looking at the presented plant. The reliability level of the 14 pairs of emotional words was found to be very high (Cronbach's α=0.849).
Statistical analysis
Statistical analysis in this study was carried out using IBM SPSS ver. 25.0. Cronbach's α was calculated to analyze the reliability of the assessment tool. The 14 pairs of emotional reactions surveyed using the SD method, the importance of 6 factors, and subjects' preference for indoor foliage plants and their leaf colors were analyzed using one-way ANOVA.
Scheffé's multiple range test was performed as a post-hoc test. In addition, the correlation between questions on subjects'
expectations on the therapeutic effects of indoor foliage plants, importance and loyalty was analyzed using paired correlation analysis, and frequency analysis was carried out on the general characteristics of subjects and the ratio of importance.
Results and Discussion
Awareness of the importance of indoor foliage plants and differences between age groups
Subjects' awareness of the importance of indoor foliage plants was surveyed (Table 2) , and the share of those who answered that environmental factors are very important was the highest (48.1%), followed by aesthetic (44.9%), emotional relaxation (43.9%), differentiation (27.0%), naturalness (19.6%), and closedness (4.7%). In addition, the awareness was also analyzed by age group (Table 3) , and only the factor of emotional relaxation, out of the 6 factors, showed statistically significant differences between age groups. Those in their 20s and 30s tended to value aesthetic effects the most, but there was no statistically significant difference between age groups. Those in their 40s and 50s valued environmental effects and emotional relaxation the most respectively. Those in their 60s or older were found to value differentiation, environmental effects and emotional relaxation. These results showed differences between age groups in their awareness of the importance of indoor foliage plants and what they value when treating plants ( Table 2 ). The high percentages of environmental effects, aesthetic effects and emotional relaxation indicate that people tend to pursue wellness for their happy and healthy life in the age of centenarians. In particular, the result that those in their 40s or older valued environmental effects and emotional relaxation is consistent with the results of earlier studies that people tend to prioritize psychological relaxation when laying out indoor plants (Kwak, 2004; Lee, 2010) . In addition, in an earlier study that analyzed expectations on the functions of indoor landscapes by dividing them into psychological, perceptional and environmental functions (Yoo, 2013) , the expectation on the psychological function was the highest, followed by the environmental function, showing statistically significant differences. In another study (Ulrich, 1979) , it was found that simply looking at the landscape of plants reduced the level of stress. These results support the usefulness of indoor plants.
Correlation between items for assessing expectations on the therapeutic effects of indoor foliage plants and their importance and loyalty
The correlation between items for assessing subjects' expectations on the therapeutic effects of indoor foliage plants,
and their importance was analyzed, and out of the six factors including emotional relaxation, closedness, aesthetic effects, naturalness, differentiation and environmental effects (Jang et al., 2011) , closedness showed a negative correlation, and the rest five factors showed a positive correlation. In particular, the positive correlation between emotional relaxation and Cronbach's α=0.849
Note. Mean separation within columns by Scheffé's multiple range test, 5% level (N=216).
z B1=Dark-bright; B2=Hard-soft; B3=Heavy-light; B4=Cool-warm; B5=Complicated-simple; B6=Strong-pale; B7=Cheap-luxurious; B8=Commonplace-unique; B9=Restrained-sharp; B10=Provincial-sophisticated; B11=Unpleasant-pleasant; B12=Vibrant-calm; B13=Uneasy-comfortable; B14=Modest-fancy. Significant at p < .01, .001 by one way ANOVA. Mean ± standard deviation (N=216).
the question "indoor foliage plants increase the natural healing power of the body" was the highest (over 0.4). In addition, questions including "indoor foliage plants improve the work efficiency of workers" and "indoor foliage plants improve psychological stability" showed a positive correlation (over 0.3) with the factors including emotional relaxation and environmental effects (Table 4 ).
In addition, the correlation between questions about subjects's expectations on the therapeutic effects of indoor foliage plants and loyalty was analyzed, and all the five questions showed a statistically significant positive correlation. In particular, questions including "indoor foliage plants improve psychological stability" and Question 5 on loyalty "I want to move to an office that has a well-created indoor landscape" showed the highest positive correlation (.393) ( Table 4) .
The results of an earlier study that users of large general hospitals preferred plants the most to other natural elements, and that direct access to natural elements including plants can be an effective therapeutic factor for users (Choi, 2012) support the highly positive correlation between plants and environment, therapy and emotional health that was found in this study.
In addition, an earlier study on the correlation between green coverage and emotional health also reported that chances to contact natural environments improve emotional health (Lee, 2007a, b) .
Emotional reactions to 8 indoor foliage plants
Emotional reactions to the images of 8 indoor foliage plants were surveyed using Likert 5-point scale (Table 5) , and there were statistically significant differences between respondents' emotional reactions to 8 indoor foliage plants (p < .05). Key emotional reactions to Anthurium andraeanum cv. include "comfortable", "simple", "luxurious", and "likable", and those to Spathiphyllum spp. include "sharp", "calm", "comfortable", and "sophisticated". Key emotional reactions to Dypsis lutescens include "bright", "sharp", and "light", and those to Hedera helix include "sharp", and "likable". Those to
Ficus benjamina 'Variegata', Dracaena marginata and Aglaonema commutatum 'Lady Valentine' include "bright", "warm", and "unique". In particular, similar to the results of preference survey on 8 indoor foliage plants, a large number of respondents chose "comfortable" and "likable" for Anthurium andraeanum cv. and Spathiphyllum spp. (Tables 5, 6 ).
These results were similar to those of a study on the modularized interior landscape designs that the common adjectives for Anthurium andraeanum cv. were "modest" and "stable", and those for Spathiphyllum spp., "modest", "calm", and "comfortable" (Yoo, 2007) , which indicates that respondents felt calm and comfortable.
Preference for 8 indoor foliage plants
Subjects' preference for 8 indoor foliage plants was surveyed (Table 7) , and there were statistically significant differences between subject's preference for 8 indoor foliage plants (F=14.831, p=0.000). Their preference for Anthurium andraeanum cv. was the highest (3.93), followed by Spathiphyllum spp., Ficus benjamina 'Variegata', Dypsis lutescens, Dracaena marginata, Spathiphyllum spp., Hedera helix and Aglaonema commutatum 'Lady Valentine', which is similar to the results of a study on preference for indoor plants in 5 workplaces that respondents' preference for Anthurium andraeanum cv. was the highest (Ryou, 2015) .
Preference for the leaf colors of indoor foliage plants Subjects' preference for the leaf colors of indoor foliage plants was surveyed (Table 8) , and there were statistically significant differences between subject's preferences for the leaf colors of indoor foliage plants (F=98.224, p=0.000).
Their preference for green was the highest, followed by pattern, purple, red, yellow, orange and gray. These results are similar to those of a study that surveyed preference for the colors of indoor foliage plants by design category (Jang et al., 2016) . In the study, the color that was preferred the most among 7 leaf colors of indoor foliage plants was green. In addition, since 80% of the data that humans obtain through their five senses are from visual elements expressed with colors in the surrounding environment, colors are very important for the delivery system of visual images (Moon, 2012) .
Therefore, green, the color of leaves, is very effective in improving humans' psychological stability and flexibility (Kim, 1997) , which indicates that humans prefer the color green in nature. In addition, Ryou (2015) also reported that workers preferred the color green the most in their worksplaces, which supports the results of this study that green was preferred the most.
Conclusions
In this study, a questionnaire survey was conducted among 216 subjects in order to survey their emotional reactions to the visual elements of indoor foliage plants and their awareness of the importance of the plants. From the list of the "50 plants that clean the air" released by the National Aeronautics and Space Administration (NASA), 8 indoor foliage plants that can be easily grown and of which leaves have ornamental values were selected. The selected plants were planted in a white pot, and showed to subjects to survey their preference for foliage plants, their emotional reactions to the plants using the semantic differential (SD) method, their awareness of the importance of and loyalty towards the plants, and the correlation with their expectations on the therapeutic effects of the plants. In terms of the importance of indoor foliage plants, the importance level of environmental effects, aesthetic effects and emotional relaxation was high, and, in particular, those in their 40s or older were found to value environmental effects and emotional relaxation. The correlation between subjects' expectations on the therapeutic effects of indoor foliage plants and the questions on importance and loyalty was also reviewed, and emotional relaxation and the question "indoor foliage plants increase the natural healing power of the body" showed the highest positive correlation (over 0.4). In addition, the 5 questions of the expectations on therapeutic effects and the 5 questions of loyalty showed a statistically significant positive correlation. In particular, expectations on psychological stability improved by indoor foliage plants and expectations on working in a workplace that has a well-created indoor landscape showed a high correlation. There were statistically significant differences between emotional reactions to the images of 8 indoor foliage plants, and key emotional reactions include "comfortable", "likable", "calm", "bright" and "sharp". Respondents' preference for Anthurium andraeanum cv. was the highest, followed by Spathiphyllum spp., Ficus benjamina 'Variegata', Dypsis lutescens, Dracaena marginata, Spathiphyllum spp., Hedera helix and Aglaonema commutatum 'Lady Valentine'. Their preference for green, out of the 7 leaf colors of foliage plants, was the highest. The correlation between environmental factors, such as fine dust, stress and depression has been growing. In this regard, the results of this study that identified the effects of plants including stress relief, emotional relaxation and psychological stability support the usefulness of indoor foliage plants.
